Recent progress in developing small molecule inhibitors designed to interfere with ras membrane association: toward inhibiting K-Ras and N-Ras functions.
K-Ras and N-Ras are mutated in a wide range of human cancers, thus making these proteins attractive targets of anticancer drug development. However, no effective compounds have been obtained so far. One of the approaches taken to inhibit the function of K-Ras and N-Ras is to interfere with their membrane association. Various attempts have been taken. In the first example, we examine the approach conceived in early 1990s to inhibit protein prenylation that is required for their membrane association. The initial premise that the inhibition of Ras farnesylation leads to the inhibition of Ras was not realized, mainly due to alternative prenylation of K-Ras and N-Ras proteins. This led to the idea that the combined inhibition of FTase and GGTase-I can block membrane association of K-Ras and N-Ras. Dual specificity inhibitors of FTase and GGTase-I (DPIs) were also developed. These compounds were tested in preclinical and clinical studies. It appears that sufficiently high concentration of the drug to inhibit K-Ras was not achieved in previous attempts. In addition, dose-limiting toxicity has been observed and this was primarily ascribed to GGTase-I inhibition. Strategies to confer cancer targeting capabilities to the inhibitors may overcome the dose-limiting toxicity. In the second approach, postprenylation events were exploited. This led to the development of various inhibitors including the ICMT inhibitors. Finally, recent identification of compounds that inhibit the interaction between K-Ras and PDE-δ is discussed.